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ABSTRACT
Commercial landings for 5 seasons, 1967-68 through
1971-72, approximated 36.5, 58.7, 36.8, 57.0 and 56.2
million pounds respectively (16,600; 26,600; 16,700;
25,900 and 25,500 Mg).
The 1967 year c1.qss dominated t(,,:~ r-1S'lf~'V our n;, the
1967-68 and 1968-69 seasons. The 19'/il y""l'. eLL's, in the
fishery only 2 years, contributed <I. eSl.lm;-ite(~ 1S0 rr;iLtion
fish and 45 million pounds (20,400 (g).
(2)
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INTRODUCTION
This report considers age, length, and sex composition of jack
mackerel, Trachurus symmetricus, in southern California catches for
the 1967-68 through 1971-72 seasons. A season extends from August 1
to July 31 the following calendar year.
THE FISHERY
Commercial landings for the ]967-68 through 1971-72 seasons
approximated 36.5, 58.7, 36.8, 57.0, and 56.2 million pounds res-
pectively (16,600; 26,600; 16,700; 25,900; and 25,500 Mg) (Table 1).
There were three prices fishermen received at canneries for jack
mackerel during the 5 seasons: (1) $75.00 a ton from August 1967 to
September 1970; (2) $80.00 a ton from September 1970 to /I.pril 1972;
(3) $85.00 a ton from April 1972 through the remainder of the season.
The 1967-68 season started slowly wlth most boats fishing for
Pacific bonito, Sarda chiliensis. Two major canneries were closed for
repairs during part of September, while a third cannery stopped packing
jack mackerel for human consumption and concentrated onlf on pet food.
Fishing activities were curtailed by several stop-work orders issued by
unions representing boat crews. The stop-work orders wpc. issued in
September because of (1) unsettled anchovy price, (2) a move by canners
to lower the price of bonito from $85.00 to $70.00 a ton, and (3) the
selling of Pacific bonito below the established price by boat owners.
A strike was in effect for the months of October, November, and until
December 18. No new agreements were made between vessel owners and
unions with fish prices remaining the same. The cause for ending the
(5)
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strike appeared to be the sigl1ting of a large concentration of fish
at Tanner and Cortes Banks, and the long stay on the beach by fishermen.
Practically all fish were captured at Tanner and Cortes Banks the rest
of the season.
The 1968-69 season was characterized by consistent landings and no
work stoppages. Catches were made over a variety of areas (Table 2)
with no area contributing more than 27% of the total fish landed.
Starting in late October of the 1969-70 season, the southern Cali-
fornia canners ceasp..n to take jack mackerp1 f" .. I Hffi;:;.n C'onsumpt1.vn cut?
wer.e pr.imarily r':lk.=>n ;;t Crn-tes Iiank.
were due to either Lin-Ie fi.f·hlll?'; pffort '" ".\.; ",.', .',f'L
being expended for ttJ0. capi:l.lre. of r;:lt.::lfic b;'l~;\'; dln-ing tho:> rir:~t part
of the season. In ~~ov€mher, OVt' r ~,i)OO ton;.,: \ ,{I iLl Mg) (Ta.I.l ,",1) 'Y1P.. _'(0
May, and June. Fish \vere locr.lted 81. Cortes .di:(l,,·- in ';uly an.] fisning
improved.
Jack mackerel were present in waters off [~outhp..rn Ca·lifo-.:;~tc1
throughout the entire year (Table 1) and wen' t;i1ught On a wide r, llg~
of fishing grounds during the 5 seasons (Figu~:(: 1; TabLe :d. The
most productive fishing grounds 'vere Tanner and t.UTtes '0anks
during 1967-68, 1969-70, 1970-71, and 1971-72 seasons.
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METHODS
Jack rn;1ckerel landings at Terminal Island cannerief> were sampled
using a stratified random sampling plan with subsamplin 0 without re-
placement. A boatload was the primary sampling unit and was selected
randomly with probability proportional to its expected size. A
secondary unit of 5 pounds (2,268 g) was then chosen randomly and without
replacement. More than one secondary unit was taken frorn some primary
units.
A stratum consisted of approximately 5,000 tons (4,500 Mg) of jack
mackerel, and 50 samples were taken per stratum. The fish in each 5
pound (2,268 g) sample were weighed to the nearest gram. They were measlred
to the nearest quarter-centimeter fork length (FL) unti.l July 1972 aftE:~r
which they were measured to the nearest millimeter FL. "the number of
otoliths used for aging for each of the 5 seasons was ~,269 in 1967-68;
4,780 in 1968-69; 2,842 in 1969-70; 3,152 in 1970-71; ~1nd 2,256 1n
1971-72.
The estimated numbers by age, length group and sex, and pounds by
age were calculated for each stratum, by computer using a program en-
titled JMACK (Appendix I). Length and age data from thp. samples (Tables
3, 4, 5, 6, 7) were correlated using the length frequency program
(Appendix II). This program also computed weight-length parameters.
The estimation of catch parameters by the JMACK plogram is based
on methods developed by Witeck (1975) for the anchovy reduction fishery
with modifications for the different sample size, range of lengths,
and number of samples per stratum.
Jack mackerel unloaded at the Terminal Island canneries do not
include all fish of this species landed in southern California. Two
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other major points of landings are Port Hueneme and San Pedro fresh
fish markets. Jack mackerel were landed at Port Hueneme from the same
catch areas and purse seine fleet which supplies fish to the Terminal
Island canneries. This purse seine fleet lands a majority of the jack
mackerel unloaded at the San Pedro fresh fish markets.
In order to compare year-class estimates (Tables 8, 11, and 12)
previous to the 1967-68 season. interested persons may wish to expand
the estimates by the difference between pounds sampled and total pounds
landed in southern California. The authors feel that this enlarged
esti.mate may be calcuJ ated due t.o similar; ( 1,. ;,1\ f'ntch :neas l • ea'r, and
values cal.culat2d for I i~e 'l'.:.~rr.: i Hi"} .r ,; Lano :'1,; < ':. ,:; ,\. ,:;". l'oun,lb .•-,':8
21,700; and 21.600 M').
included an estimated '1')2 Oli,LLo!l h,'it fT(l) , l 1<,'')6'1 V':~':l' d;;8 .• Tnis
is the largest number of fish caught [rom or~r, "~::'l- ;·lcl.~· Jl'.,:: g ,1
season since jack mackerel canning starter: in] 94 7 • 'l':~ . s ve' r 1a1;3
continued to dominate the fishery during th", l'-)h8-·69 season and con-,
tributed significant poundage dllring the 1969--70 Sf'BSOn (Tahle 8).
The 1970 year class ~ontributed ':tn esi-lm;d.:,'d 1,;5 million fish
weighing 31 million pOlmds (14,000 l'fg) durirl~ lhe 1971-77. season. This
poundage is the largest catch of any year class as age I fish (Table 3).
The 1970 year class produced an estimated 45 million pounds
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(20,400 Mg) and 250 million fish in only 2 years in the fishery (Tables
11 and 12).
LENGTH DISTRIBUTION AND SEX RATIO
The estimated length distribution of the fish landed was generall.y
centered around 8 inches (200 rom) during the 5 seasons. During the
1971-72 season, an estimated 86% of the fish landed Wf~re between 7.1-9.5
inches FL (180-239 rom) (Table 9).
The estimated sex ratio (males:females) varied from 1.32:1 during
the 1969-70 season to .98:1 during the 1971-72 season (Table 10).
REFERENCES
Witeck, Eugene F. 1975. Southern California anchovy reduction fishery,
sampling plan review. Calif. Dept. Fish and Game, Mar. Res. Admin.
Rept., 75-7.
-10-
or f L
y
-
'-l,~
462 . .. QSAN fRANCISCO.
m 46
-
"'\
m m
487 I '418483 1 I
I ~1506 I SANTA CRUZ
545 515 I '--I' ~7
- I I ):16524I ~31 I~MONTERE
Y 1\532544 ri~,552, 541i- +--,-- I'T i
1 m t~~I- I I I; < .'I ; I ~ ~,J
.-.
.- - I - -
Figure 1. To designate the locality where fish are caught, the
Department of Fish and Game has divided California coastal
waters into numbered block areas of 10 minutes of latitude
and 10 minutes of longitude.
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TABLE 1. Southern California Jack Mackerel Landings in Thousands of Pounds
by Season.'!'!
MONTH
1967-68 1968-69
SEASON
1969-70 1970-71 1971-72
August-------------- 3,259 2,567 3,376 4,371 6,571
September----------- 636 2,698 5,671 6,146 2,212
October------------- 706 7,343 6,950 10,843 1,740
November------------ 737 7,092 1,696 5,162 16,566
December------------ 2,899 6,701 1,469 3,083 5,202
January------------- 3,568 3,792 1,366 2,53l 5,693
February------------ 2,808 4,019 500 2,381 3,530
March--------------- 795 5,337 1,812 8,596 4,803
Apri1--------------- 5,234 4,264 1,507 5,152 646
May------------------ 5,721 4,795 5,991 1,412 533
June---------------- 6,853 3,883 2,087 5,026 1,724
Ju1y---------------- 3,326 6,220 4,364 2,329 6,987
TOTAL-------- 36,542
1/
- 1,000 Ibs = .453 Mg
58,711 36,789 57,032 56,207
TABLE 2. Southern California Jack Hackerel :"'<\'-.·3'-:'1;(" by General Fishing An,a and Seaso:~s, 1967-b8 Through 1971-72
1967-68 1968-69 1969-70 1970-71 1971-72
I'::ousand Thousand :"luusand Thousand Thousand
General Area Block !iumberj.. L'?'J..T Js Ii Percent Pounds 1/ Percr.:l.t:.. __~~~:.:'-'_:...LP"rcent Pound~/ Percent Pounds,!.! Percent
1,3:39 3.7 53 . 1
")'":":'
. 9 99 .2...~-
o~~ 2.4 460 .8
) ~ ..: c • .:. 2,355 4.1-, .-,
b': . .:. 3
3,696 1').3 17,248 30.3
:~. J .5 2,343 4.1
._" .2 150 .3
. ,
.j 75 .1l...'."
Santa Barbara
Port Hueneme
Northern Channel
Islands
Pt. Vicente
Oceanside
San ta Catalina
Island
Santa Ba,.bara
Island
San Nicolas
Island
San Diego
San Clemente
Island
Tanner and Cry,. tes
Banks
651-657, 66S-67l
664, 680-683, 703-
706, 722-725
68~--69J, 707-716,
726-732
679, 701, 702, 7is-
721, 737-7:,2
756-758, 801-8 t )I: .•
821-825
759-762, 805-80B
743-7~5, 763-765,
809-811
746-749, 7~{;-;69,
312-815, 833-836
8~2-8~6, 860-36~,
37';-8132
826-832, 847-3~~.
865-869
854, 855, 8'0-873,
885-891, 897
O'
'j I
5
7U!I
~ , G'.j 3
! :!)
I J ,l. _~ 3
j.:.;
973
z,on
28,(,3'
.3
::.1
3. 1
.4
3.2
I)
2.0
5.8
~ ') 1
=-""01.
761
Sf,.)
3,032
9,3:::-
~., }')8
~, 765
2·., \)~.::..
.:..~:j
• ! ,_. l:
.4,:' :.~'
'9, :: S~~
1.
,)
5.3
16. !
• A
~. J
l6.9
·S.8
2..4
27.0
1ii . 1
8,5 6 5
18, i35
23.7
50.3
13,467
20,633
23.7
36.3
527 1.0
2,359 4.2
288 .5
7,781 13 .9
526 .9 I
.....
N
I
9,250 16.5
302 .5
76 . 1
1,219 2,2
7,793 13.9
25,991 46.3
100.0
5&, LO i'57,032
56,886 100.0 56,112
._ .. . ~_6_ . .. ~5_ ...__ . _
_J0.0Totals "----.-----------.....-----.--- 3( 8R)-'lCi0~o- ---0,-743'---100-:0- _.- '3~-;6T6- .
__}o~_~.~lllkn2::0_,?.!~g_i_r:_n_o!:.).n~~ded .a_b2::!.~_}..l§j.~ 2§..8 .. ._.762-_
Total season's catch 36,542 58,711 36, le9
}j 1000 lbs = .453 l'!g
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TABLE 3. Length Frequency of Jack Mackerel During 19b /-68 Season.
Total
nun FL sampled 0 I II III IV V VI
115----- 3 3
117.5---- 1 1
120------ 1 1
122.5---- 4 4
125------- 5 5
127.5---- 5 5
130------ 13 13
132.5---- 23 23
135------ 23 23
137.5---- 29 29
140------ 52 52
142.5---- 73 73
145------ 49 49
147.5---- 68 68
150------ 66 66
152.5---- 73 72 1
155------ 87 83 4
157.5---- 62 61 1
160------ 81 74 7
162.5---- 89 79 10
165------ 98 84 14
167.5---- 111 106 5
170------ 150 142 8
172.5---- 149 142 7
175------ 172 168 4
177 .5---- 162 157 5
180------ 168 162 6
182.5---- 150 148 2
185------ 186 185 1
187.5---- 161 156 5
190------ 154 153 1
192.5---- 149 143 6
195------ 132 128 4
197.5---- 179 171 8
200------ 117 102 15
202.5---- 128 120 8
205------ 110 91 19
207.5---- 117 94 22
210------ 91 62 29
212.5---- 85 59 24 2
215------ 89 54 34 1
217.5---- 60 33 24 3
220------ 65 30 31 4
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TABLE 3. Continued.
Total
nnn FL sampled 0 I II III IV V VI
222.5---- 49 18 28 3
225------ 53 14 34 5
227.5---- 44 6 36 2
230------ 44 13 20 11
232.5---- 26 7 14 5
23.5------ 39 6 26 7
237.5---- 24 3 16 5
240------ 22 4 10 8
242.5---- 26 3 11 12
245------ 23 6 17
247.5---- 18 7 10
250------ 17 4 lJ
252.5---- 17 4 13
255------ 16 4 if
257.5---- 9 3 6
260------ 8 3 5
262.5---- 9 9
265------ 7
267.5---- 8 5 :5
270------ .) 1. ') 2.:,
272.5---- 2 2
275------ 4 4
277 .5---- 2 1. 1.
280------ 1 1
282.5----
285------ 1. 1
287.5---- 1. 1.
290------~
292.5----
295------ 1 l.
297.5----
300------
302.5---- 1 1
305------
307.5----
310------
312.5----
315------
317.5----
320------ 1 1.
322.5----
325------
327.5----
330------
-15-
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TABLE 4. Length Frequency of Jack Mackerel During 1968-69 Season.
Total
rom FL sampled 0 I II III IV V VI
105------ 1 1
107.5----
1l0------
112.5---- 3 3
115------
117.5----
120------ 2 2
122.5---- 6 6
125------ 7 6 1
127.5---- 5 5
130------ 14 14
132.5---- 19 18 1
135------- 18 16 ')'-
137.5---- 26 25
140------ 15 15
142.5---- 25 25
145------ 25 23 2
147.5---- 20 19 1
150------ 40 40
152.5---- I" f~31.1
155------ 50 50
157.5---- 33 33
160------ 48 48
162.5---- fIg 49
165------ (,4 G/~
167.5---- f:'") 51 1.l.L
170------ 85 81 4
172.5---- 70 67 ]
175------ 93 89 4
177.5---- 81 73 8
180------ 83 79 4
182.5---- 83 69 14
185------ 80 63 17
187.5---- 86 61 25
190------ 84 36 47
192.5---- 79 38 41
195------ 84 31 53
197.5---- 108 24 84
200------ 109 26 83
202.5---- 127 28 99
205------ 130 14 114 2
207.5---- 106 14 91 1
210------ 125 13 112
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TABLE 4. Continued.
Total
nun FL sampled 0 I II III IV V VI
.-.
212.5---- 149 9 135 5
215------ 163 12 136 .J :'>
217.5---- 172 9 146 17
220------ 177 7 144 26
222.5---- 201 5 138 58
225------ 193 1 119 73
227.5---- 189 97 92
230------ 200 98 102
232.5---- 172 1 66 103 2
235------ 172 53 119
237.5---- 130 39 91
240------ 132 29 103
242.5---- 99 21 74 4
245------ 98 16 79 3
247.5---- 78 13 60 4 1
250------ 72 8 57 7
252.5---- 58 5 !f2 11
255------ 56 4 39 13
257.5---- 54 1 41 12
260------ 50 6 30 12 2
262.5---- 33 1 21 11
265------ 41 2 18 21
267.5---- 38 21 16 1
270------ 38 2 18 18
272.5---- 32 1 12 18 1
275------ 20 4 15 1
277 .5---- 19 5 10 !f
280------ 13 3 10
282.5---- 12 11 1.
285------ 9 7 2
287.5---- 9 2 4 3
290------ 7 1 4 2
292.5---- 3 1 ')L.
295------ 5 3 2
297.5---- 4 3 1
300------ 5 1 4
302.5---- 2 1 1
305------ 3 2 1
307.5---- 1 1
310------ 2 1 1
312.5----
315------ 5 3 2
317.5-~-- 5 2 2 1
320------ 2 2
-18-
TABLE 4. Continued.
Total
mIn FL sampled 0 I II III IV V VI
322.5---- 1 1
325------ 1 1
327.5---- 1 1
330------ 3 3
332.5----
335------ 2 1 1
337.5---- 1 1
340------ 1 1
342.5----
345------ 1 1
-----
Total-- 5112 140l) 2092 13Y~ .> /..: III is 2
~ean--- 213 172 2iS 240 ~:~ !:.., :' 29.~' nJ ~').J~(J------------- .7.0.S 15.8 .3,(, t"), ;J, i.'.11.O '2.3 5.3
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TABLE 5. Length Frequency of Jack Mackerel During 1961J-·70 Season.
Total
nun FL sampled 0 I II III IV V VI
117.5---- 1 1
120------ -I-
122.5----
125------ 1 1
127.5----
130------
132.5---- 4 4
135------ 1 1
137.5-'--- 3 3
140------ 2 2
142.5---- 2 2
145----- 5 5
147.5---- 9 6 3
150------ 3 3
152.5---- 13 12 1
155------ 4 2 1 1
157.5---- 14 10 4
160------ 21 18 3
162.5---- 33 26 7
165------ 23 17 6
167.5---- 27 22 5
170------ 24 21 2 1
172.5---- 28 18 10
175------ 25 12 12 1
177.5---- 38 21 14 3
180------ 29 15 14
182.5---- 26 14 12
185------ 40 16 22 2
187.5---- 44 12 32
190------ 78 15 59 4
192.5---- 93 10 79 4
195------ 120 11 107 2
197.5---- 133 19 108 6
200------ 116 13 98 5
202.5---- 170 11 151 8
205------ 183 11 156 16
207.5---- 139 12 120 7
210------ 130 8 116 6
212.5---- 139 11 120 8
215------ 109 11 89 9
217.5---- 87 6 72 9
220------ 88 8 72 8
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TABLE 5. Continued.
Total
nun FL sampled 0 I II III IV V VI
222.5---- 94 2 79 13
225------ 70 4 51 15
227.5---- 76 1 56 19
230------ 73 2 55 16
232.5---- 41 33 8
235------ 63 2 43 17 1
237.5---- 61 39 22
240------ 44 26 18
242.5---- 38 16 20 2
245------ 41 18 23
247.5---- 32 19 1.2 1.
250------ 17 4 12
252.5---- 29 16 ).2
255------ 21 3 iI~ II
257.5---- 1] 2 .iU
260------ 18 2 <.} 7
262.5---- 14 7. l:J J
265------ 12 3 IJ 3
267.5---- 17 ! 8 8
270------ 15 1 .L
272.5---- 9 (1
275------ 8 7 1.
277 .5---- 8 8
280------ 17 4 12 1.
282.5---- 10 1. r:; IfJ
285------ 15 1 2 8 II
287.5---- 9 1. 6 I.
290------ 18 2 9 7
292.5---- 6 6
295------ 4 2 L
297.5---- 5 1 1 3
300------ 4 2 2
302.5---- 5 3 'i.
305------ 1 1
307.5---- 7 4 3
310------ 1 1.
315------ 1 1
347.5---- 1 1
Total-- 2923 421 1965 378 125 33 1
Mean--- 213 182 210 234 278 292 347
A 22.0 17.5 22.7 14.9 9.7 00-------------
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TABLE 6. Length Frequency of Jack Mackerel During 1970-71 Season.
Total
rom FL sampled 0 I II III I.V V VI
107.5---- 1 1
110------
112.5---- 1 1
115------ 1 1
117.5---- 2 2
120------ 1 1
122.5---- 1 1
125------ 1 1
127.5---- 8 8
130------ 4 4
132.5---- 9 9
135------ 12 12
137.5---- 19 19
140------ 14 13 1
142.5---- 18 16 2
145------ 31 29 2
147.5---- 57 50 7
150------ 24 22 2
152.5---- 66 63 3
155------ 42 40 2
157.5---- 64 61 3
160------ 34 34
162.5---- 100 97 3
165------ 63 62 1
167.5---- 122 121 1
170------ 77 77
172.5---- 202 198 4
175------ 96 90 6
177.5---- 201 191 10
180------ 174 161 13
182.5---- 221 192 29
185------ 207 175 32
187.5---- 320 253 67
190------ 232 147 85
192.5---- 301 173 128
195------ 222 98 124
197.5---- 238 96 142
200------ 139 39 98 2
202.5---- 193 41 150 2
205------ 147 32 113 2
207.5---- 138 21 113 4
210------ 149 27 121 1
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TABLE 6. Continued.
Total
rom FL sampled 0 I II III IV V VI
212.5---- 152 32 113 7
215------ 110 16 83 10 1
217.5---- 120 15 100 5
220------ 125 18 101 6
222.5---- 103 14 80 9
225------ 81 6 63 12
227.5---- 79 66 13
230------ 82 3 68 11
232.5---- 59 45 13 1
235------ 59 1 40 17 1
237.5---- 50 30 20
240------ 58 30 26 2
242.5---- 62 35 27
245------ 54 20 34
247.5---- 32 10 2 r;c.
250------ 30 8 16 6
252.5---- 29 3 24 2
255------ 43 11 24 8
257.5---- 31 i l ,") .) 5J:-~.
260------ 28 5 13 10
262.5---- 21 15 5 1
265------ 28 r, 1] U 1L.
267.5---- 31 3 1.1 1(, 1
270------ 36 1 18 15 2
272.5---- 27 1 J 4 12
275------ 29 l. 1.1 14 1
277.5---- 20 J 0 10
280------ 27 9 16 1.
282.5---- 10 5 5
285------ 16 5 11
287.5---- 9 1 5 3
290------ 21 3 10 8
292.5---- 15 1 8 I)
295------ 15 11 4
297.5---- 15 1 8 6
300------ 14 1 9 4
302.5---- 12 6 4 2
305------ 8 2 6
307.5---- 5 , 4J.
310------ 6 1 5
312.5---- 1 1
315------ 4 2 2
317.5---- 8 3 5
320------ 5 5
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TABLE 6. Continued.
Total
nun FL sampled 0 I II III IV V VI
322.5---- 6 1 3 2
325------ 1 1
327.5---- 3 2 1
330------ 3 1 2
332.5---- 1 1
335------ 3 3
337.5---- 1 1
340------ 2 2
342.5---- 3 3
345------ 2 2
347.5---- 1 1
350------
352.5---- 2 1 1
355------ 1 1
357.5---- 3 1 2
360------
362.5---- 3 2 1
365------
367.5----
370------ 1 1
377.5---- 1 1
Total-- 5759 2784 2185 460 221 92 16 1
Mean--- 203 179 209 248 277 308 339 362
A 17.5 17.9 19.2 17.3 21.6 21.5 00-------------
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TABLE 7. Length Frequency of Jack Mackerel During 1971-72 Season.
Total
nun FL sampled 0 I II III IV V VI
120------ 1 1
122.5----
125------
127.5---- 1 1
130------
132.5---- 2 2
135------ 2 2
137.5---- 1 1
140-----
142.5---- 1 1
145------ 2 2
147.5---- 2 2
150------ 1 1
152.5----
155------ 2 2
157.5---- 5 5
160------ 6 6
162.5---- 10 9 1
165------ 6 6
167------ 3 3
167.5---- 16 15 1
170------ 17 12 5
172------ 3 3
172.5---- 23 16 7
175------ 25 14 11
177------ 2 2
177.5---- 33 8 25
180------ 73 25 48
182------ 7 7
182.5---- 89 17 72
185------ 113 19 94
187------ 8 6 2
187.5---- 143 36 107
190------ 168 25 143
191------ 2 2
192------ 19 11 8
192.5---- 173 39 134
195------ 207 61 146
196------ 1 1
197------ 20 7 13
197.5---- 258 41 217
199------ 3 3
200------ 222 11 210 1
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TABLE 7. Continued.
Total
nun FL sampled 0 I II III IV V VI
202------ 28 8 20
202.5---- 246 9 237
203------ 1 1
204------ 1 1
205------ 280 11 269 1
206------ 3 2 1
207------ 14 4 9 1
207.5---- 266 9 256 1
208------ 8 4 4
209------ 7 4 3
210------ 238 8 221 9
211------ 4 3 1
212------ 20 3 16 1
212.5---- 214 2 205 7
213------ 5 1 4
214------ 5 2 3
215------ 195 6 170 18 1
216------ 9 4 5
217------ 13 5 8
217.5---- 168 1 142 25
218------ 9 4 4 1
219------ 8 2 6
220------ 177 3 146 28
221------ 6 1 5
222------ 13 4 8 1
222.5---- 174 131 43
223------ 7 '7
224----,;...- 4 3 1
225------ 146 1 97 47 1
226------ 2 2
227------ 6 6
227.5---- 148 84 64
228------ 6 6
229------ 7 7
230------ 145 80 65
231------ 6 5 1
232------ 8 7 1
232.5---- 124 59 65
233------ 7 1 4 2
234------ 6 6
235------ 94 44 48 2
236------ 6 5 1
237------ 8 3 5
237.5---- 67 24 41 2
238------ 3 1 2
239------ 6 2 4
240------ 72 24 48
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TABLE 7. Continued.
Total
rom FL sampled 0 I II III IV V VI
241------ 12 7 5
242------ 9 4 5
242.5---- 45 14 31
243------ 5 2 3
244------ 4 1 1 2
245------ 39 14 22 3
246------ 8 1 7
247------ 9 1 6 2
247.5---- 31 6 23 2
248------ 6 6
249------ 6 2 3 1
250------ 29 23 6
251------ 8 2 5 1
252------ 7 1 6
252.5---- 22 2 17 3
253------ 8 1 7
254------ 10 7 ')J
255------ 22 19 3
256------ 6 6
257------ 8 7 1
257.5---- 10 1 5 ii
258------ 1 1
259------ 4 4
260------ 15 12 3
261------ 1 1
262------ 6 3 3
262.5---- 13 8 5
263------ 4 2 2
264------ 2 1 1
265------ 11 3 8
266------ 5 4 1
267.5---- 4 3 1
269------ 1 1
270------ 12 4 8
272------ 1 1
272.5---- 1 1
273------ 3 3
274------ 3 1 2
275------ 10 7 3
277 .5---- 4 1 3
278------ 1 1
280------ 2 2
281------ 2 2
282------ 2 2
282.5---- 5 1 3 1
284------ 2 1 1
288------ 1 1
290------ 6 2 3 1
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TABLE 7. Continued.
Total
mm FL sampled 0 I II III IV V VI.
---~ ..'~"....-
291------ 2 2
292.5---- 3 2 1
295------ 1 1
297.5---- 1 1
300------ 1 1
307.5---- 1 1
312.5---- 1 1
315------ 1 1
332.5---- 1 1
345------ 1 1
357.5---- 1 1
407.5---- 1 1
__-.,___________._~____'O'_
Total-- 5102 529 3654 811 98 8 2
Mean--- 212 189 208 237 265 306 370
A0------------- 16.5 14.8 14.5 16.5 31.7 52~7
TABLE 8. Age and Year-Class Composition of Jack Mackerel Landed at Terminal Island During the 1967-.68 Through 1971-72 Seasons.
Estimates and Standard Errors of the Estimate of the Number and Pounds of Fish~n Thousands by Age
0 I II III IV V VI Totals
Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE
1967-68 Season
year-Class-------- 1967 1966 1965 1964 1963 1962 1961
Thousands of Fish--- 152,510 8,353 25,009 3,467 7,682 1,219 797 334 51 51 46 46 186,095 6,820
Percent----------- 82.0 13.5 4.1 .4 trace trace 100.0
Thousands of Pounds!.! 20,198 849 5,474 543 2,703 448 412 173 41 41 40 40 28,868
Percent----------- 70.0 19.0 9.4 1.4 .1 . 1 100.0
1968-69 Season
year-Class-------- 1968 1967 1966 1965 1964 1963 1962
Thousands of Fish--- 54,516 5,459 80,590 3,199 51,914 2,265 9,266 1,093 1,611 334 552 174 73 52 198,522 5,045
Percent----------- 27.5 40.6 26.1 4.7 .8 .3 trace 100.0
Thousands of Pounds!/ 7,102 656 19,369 7Si 7,820 805 4,672 554 1,068 211 474 147 64 46 40,569
Percent----------- 17.5 47.7 19.3 11.5 2.6 1.2 .2 100.0
1969-70 Season
year-Class-------- 1969 1968 1967 1966 1965 1964 1963
Thousands of Fish--·· 16,748 2,538 81,817 3,554 15,406 933 4,941 742 1,365 424 55 55 120,332 3,374
Percent----------- 13.9 68.0 12.8 4.1 1.1 . 1 100.0 IN
Thousands of Pounds!/ 2,517 343 8,723 717 5,054 333 2,713 426 852 275 61 61 19,920 00I
Percent----------- 12.6 43.8 25.4 13.6 4.3 .3 100.0
1970-71 Season
year-Class-------- 1970 1969 1968 1967 1955 1965 1964
Thousands of Fish·--- 105,182 6,938 85,766 5J.n 17,516 1,355 8,501 781 3,613 519 622 183 51 37 221,251 7,165
Percent--------·---- 47.5 38.8 7.9 3.9 1.6 .3 trace 100.0
Thousands of Pounds.;; 14,071 819 18,937 1., [(,; 6, il19 527 4,682 441 2,6 7 4 397 605 177 58 43 47,846
Percent----------- 29.4 39.6 14.2 9.8 ~.6 1.3 .J 100.0
1971-72 Season
year-Class-------- 1971 1970 1969 1968 1967 1966 1965
Thousands of Fish--- 19,202 2,356 145,053 5,395 33,422 2,214 3,999 560 337 130 78 55 202,091 3,9£'8
Percent----------- 9.5 71. 8 16.5 2.0 .2 trace 100.0
Thousands of 'Pounds!/ 3,232 370 30,829 879 11,142 755 1,976 284 266 117 122 92 47,567
Percent----------- 6.8 64.8 23.4 4.1 .6 .3 100.0
l./
1000 lbs = .453 ~g
TABLE 9. Length Distribution of Jack Mackerel Landed at Terminal Island During the 1967-68 Through 1971-72 Seasons.
Estimates and Standard Errors of the Estimate of the Number of Fish in Thousands by Length Group;
Length groups 1967-68 1968-69 1969-70 1970-71 1971-72
in millimeters Estimate Percent SE Estimate Percent SE Estimate Percent SE Estimate Percent SE Estimate Percent SE
100-109 40 40 37 trace 37
110-119 164 .1 97 109 .1 80 39 trace 39 147 .1 117
120-129 607 .3 254 724 .4 176 39 trace 39 465 .2 159 82 trace 71
130-139 3,800 2.0 887 2,730 1.4 674 315 .3 203 1,604 .7 324 195 . 1 81
140-149 10,697 5.7 2,341 3,278 1.7 581 708 .6 258 4,527 2.0 629 188 . 1 80
150-159 12,952 7.0 1,928 6,389 3.2 1,162 1,329 1.1 417 7,913 3.6 1,651 281 .1 125
160-169 17,809 9.6 2,402 8,264 4.2 1,069 4,145 3.4 945 13,209 6.0 1,911 1,487 .8 488
170-179 28,058 15.1 3,089 12,465 6.3 1,522 4,785 4.0 842 22,115 10.0 2,224 4,182 2.1 1,005
180-189 28,061 15.1 2,069 12,769 6.4 1,379 5,783 4.8 748 33,371 15.1 2,353 18,185 ~.O 2,949
190-199 25,614 13.8 1,846 13,413 6.8 1,111 17,615 14.6 1,722 36,866 16.7 2,715 34,611 17.1 3,297
200-209 20,403 10.9 1,660 18,477 9.3 1,254 25,277 21.0 1,775 24,979 11.3 2,479 41,197 20.4 2,544
210-219 14,077 7.6 1,131 23,873 12.0 1,472 19,343 16.1 1,384 21,243 9.6 1,753 34,113 16.9 2,256
220-229 9,229 5.0 898 29,578 14.9 1,741 13,849 11.5 1,114 15,196 6.9 1,142 27,280 13.5 1,707
230-239 5,792 3.1 679 25,381 12.8 1,417 9,518 7.9 673 9,680 4.4 805 19,485 9.7 1,506 IN
240-249 3,694 2.0 709 16,138 8.1 1,230 6,301 5.2 600 7,837 3.5 708 10,112 5.0 991 -0I
250-259 2,532 1.4 492 9,637 4.8 841 3,139 2.6 400 5,017 2.3 490 5,408 2.7 590
260-269 1,555 .8 389 6,816 3.4 878 2,411 2.0 326 4,197 1.9 452 2,483 1.2 396
270-279 719 .4 261 4,621 2.3 647 1,579 1.3 322 4,092 1.8 460 1,406 .7 244
280-289 155 . 1 88 1,735 .9 320 1,990 1.7 415 2,301 1.0 318 539 .3 142
290-299 45 trace 45 757 .4 177 1,356 1.1 409 2,487 1.1 379 533 .3 155
300-309 421 .2 138 676 .6 290 1,550 .7 273 85 trace 55
310-319 419 .2 154 80 .1 52 819 .4 209 81 trace 53
320-329 87 trace 62 195 .1 &7 572 .3 149
330-339 45 trace 45 211 .1 82 298 . 1 125 38 trace 38
340-349 82 trace 60 55 . 1 55 289 . 1 100 40 trace 40
350-359 237 .1 89 40 tract?- 40
360-369 127 .1 67
370-379 76 trace 53
380-389
390 and larger 40 trace 40
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TABLE 10. Sex Composition of Jack Mackerel Landed at Terminal Island
During the 1967-68 Through 1971-72 Seasons.
Estimates and Standard Errors of the Estimate of the Number of Fish in
Thousands by Sex.
Number of Number of Sex ratio Number of
Season males SE females SE (males: females) unknown sex SE
1967-68 29,409 1,758 27,313 1,553 1.08 129,373 8,670
1968-69 67,427 2,050 67,040 1,860 1.01 64,055 5,699
1969-70 46,931 1,719 35,547 1,483 1.32 37,854 3,83e
1970-71 46,352 2,072 42,552 1,997 1.09 132,347 7,619
1971-72 61,405 2,274 62,984 2,216 .98 77,702 6,07j
TABLE 11. Number of Jack Mackerel Landed in Thousands by Age Group for Each Year-Class From 1947-48 Through 1971-72 Seasons.
Note: For the 1967-68 Through 1971-72 Seasons, Only the Number of Fish Landed at Terminal Island are Included.
AGE GROUP
Ye.ar-Class 0 I II III IV V VI VII VIII Total
1939
-- -- --
-- -- -- -- -- 274 274
1940
-- -- -- -- -- -- -- 687 240 927
1941
-- -- -- -- -- -- 2,759 362 15 3,136
1942 -- -- -- -- -- 18,861 947 562 1,402 21,772
1943
-- -- -- -- 51,104 1,789 2,400 4,542 1,4 59,849
1944 -- -- -- 104,842 15,407 6,674 11,968 441 1,987 i41,319
1945 -- -- 61,435 34,018 19,788 12,654 2,054 7,398 -- 137,347
1946
-- 9,434 24,691 43,568 15,942 6,139 29,737 -- -- 129,511
1947 5,835 26,091 83,556 102,485 45,379 33,372 -- -- -- 296,718
1948
-- 1,601 14,,837 24,984 20,446 -- -- -- -- 61,868
1949 159 3,329 20,309 39,088 -- -- -- 1,166 1,009 65,060
1950 1,595 13,902 20,664 28 -- 169 4,180 3,510 -- 44,048
1951 321 8,877 2,259 1,954 9,225 17,861 6,080 13 -- 46,590
1952 121,176 30,137 16,851 65,289 46,741 9,062 76 -- -- 289,332
1953 30,931 20,516 28,255 33,839 6,514 293 1,248 -- -- 121,596
1954 133 41,735 28,223 4,841 2,139 2,136 -- -- -- 79,207
1955 850 50,089 5,816 5,841 6,601 156 285 -- -- 69,638 I
w1956 13, 720 7,102 15,860 10,414 2,764 636 171 30 -- 50,697 ~
I1957 1,159 26,566 32,930 32,085 13,355 1,995 142 205 -- 108,437
1958 83,780 123,615 106,246 68,367 13,249 3,900 1,844 -- 53 401,054
1959 1,623 21,773 89,978 100,219 31,016 2,728 312 45 -- 247,694
1960 15,269 92,211 65,515 76,822 18,644 1,191 143 -- -- 269,795
1961 7,872 36,1)3 48,036 43,066 6,933 697 46 - -- 142,803
1962 1,658 17,964 59,613 16,560 3,620 -- 73 -= -- 99,488
1963 19,352 46;719 J.{) oc.", 11,668 51 552 -- -- -- 119,202~v,uuu
1964 30,511 98,845 24,458 797 1,611 55 51 -- -- 156,328
1965 84,943 34,513 7,682 9,266 1,365 622 -- -- -- 138,391
1966 95,242 25,009 51,914 4,941 3,613 78 -- -- 180,797
1967 152,510 80,590 15,406 8,501 337 -- -- -- -- 257,344
1968 54,516 81,817 17,516 3,999 -- -- -- -- -- 157,848
1969 16,748 85, 766 33,422 -- -- _-... -- -- -- 135,936
1970 105,182 145,053 -- -- -- -- -- -- -- 250,235
1971 19,202 -- -- -- -- -- -- -- -- 19,202
TABLE 12. Pounds1of Jack Mackerel Landed in Thousands by Age Group for Each Year-Class From 1947-48 Through 1971-72 Seasons.
Note: For the 1967-68 Through 1971-72 Seasons, Only the Pounds of Fish Landed at Terminal Island are Included.
AGE GROUP
Year-Class
°
I II III IV V VI VII VIII Total
1939 -- -- -- -- -- -- -- -- 417 417
1940 -- -- .-- -- -- - -- 863 234 1,097
1941 -- --
--
-- - -- 3,030 313 24 3,36 7
1942 -- -- -- -- -- 17,867 876 684 1,947 21,374
1943 -- -- -- -- 38,744 1,780 2,693 5,963 14 49,194
1944 -- -- -- 57,397 11,261 6,393 13,897 441 3,391 92,780
1945 - -- 21,461 19,117 14,615 12,326 2,054 11,082 -- 80,655
1946 - 1,583 8,946 22,722 11,995 6,139 36,249 -_. -- 87,635
1947 641 5,807 32,221 52,215 45,379 31,734 -- -- -- 167,997
1948 - 387 5,557 24,984 16,235 -- -- -- -- 47,163
1949 21 931 20,309 24,712 -- -- -- 1,134 987 48,094
1950 316 13,902 10,003 18 - 123 3,721 3,666 -- 31,749
1951 321 2,716 1,055 1,018 5,340 18,769 6,043 18 -- 35,280
1952 20,490 10,247 6,720 31,961 31,082 7,867 92 -- -_. 108,459
1953 4,918 6,283 11,276 18,262 4,481 266 1,138 -- -- 46,674
1954 24 10,891 10,728 2,533 1,353 1,766 -- _.- -- 27,295
1955 132 12,286 2,136 2,892 4,430 109 240 -- -- 22,225 I
'"1956 1,822 1,418 5,374 5,210 1,926 541 170 45 -- 16,506 IVI
1957 130 5,785 11,792 15,845 8,826 5,945 141 279 -- 48,743
1958 10,168 26,307 39,190 36,338 9,862 3,362 1,901 -- 79 127,207
1959 219 5,421 32,523 49,822 21,301 2,381 299 55 -- 112,021
1960 2,158 23,379 20,835 40,804 12,677 980 156 -- -- 100,989
1961 1,059 6,123 17,721 22,710 4,809 536 40 -- -- 52,998
1962 163 3,826 21,690 7,943 2,323 -- 64 -- -- 36,009
1963 2,373 11,328 13,121 5,751 41 474 -- -- -- 33,088
1964 3,837 23,855 9,527 412 1,068 61 58 _.. -- 38,818
1965 11,437 9,460 2,703 4,672 . 852 605 -- -- -- 29,729
1966 13,265 5,474 7,820 2,713 2,674 122 -- -- -_. 32,068
1967 20,198 19,369 5,054 4,682 266 -- -- -- -- 49,56~
1968 7,102 8,723 6,819 1,976 -- -- -- -- .- 24,620
1969 2,517 18,937 11,142 -- - -- -- -- -- 32,596
1970 14,071 30,829 -_. -- -- -- _.- -- -- 44,900
1971 3,232 -- -- -- -- -- -- -- -- 3,232
1.1
1000 lbs ~ .453 C1g
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DETeRMINE LtN~TH G~Ovp
ILEN=(X~EN(I)·IOOJ/10).1
I~{XL[N(IJ.~OOJ 44,43,43
IL.H':;3U
GU T\.1 47
IFCIL.EN) 4~,1I5."7
IL.lN:q
CUMPUTE Su H INO wTS, AOJ FACTOR, STRA'U~ SUMS
DO liZ 1=1,10,1"0
IF(~T(IJ) 40,4.;,41
WT( Il:~LA"(Xl.EN*'''LB)
5~TINO:S~TING."Tlr)
CONTINUE
NFISH;"FISH+i'<lND
ToITlND:::T",T IN(;+S0I1!Nf)
PMULT:PMUlT*(22b7,9b2/swTINOJ
P'1VL I ;PI'UH r b T)
:;10;11>;D;0.
~£AO 5~3,(~T(1),XLEN{1),N5EX(J),~Ai(I).NAu£CL(1),rfLAG,I=I,NIND)
FOR~AT lijl,2F~,0,21t,lZ,b~X,Il)
IF(1FLAGJ H,38d9
NII\i);Nl"'~)+1
HEAD SUI, ~T(NIND),XLE~(NIND),~S~X(NINDJ,MAT{Nl~D),NAGECL(NINOl,
1 IFLAG
GO TQ 37
c
c
c:
c
c
c
c
c
c
000421
0004lC5
0001120
OOVlIlQ 3'i
0001132
OOOl/H
000l/00 ')03
OOOlioO H
000402 38
0004b4
OOOi03
C
000,04 39
OOO')vo
000')1 0 /JO
000516 41
00Oi21 lI2
000523
000,24
000S2b
C
OOO'HO
C
C
000,32
OOOS/Ji
OOO'ias II:)
OOO!iao
OeOSa7 tl4
000S51 4')
C
01>05')2 iJ I
000,':.11
DOuSS7 41,)
00051>1
0001100
000~02
00040ll
0001105
000107
000l/10
0001112
0001114
000407
000420
JO\l)02
JOOoOO
C
JOOoOO
JOOo03
)000(}1I
C
C
C
JOOo07
)00015
lOOo 17
)00b23
lOO0211
lOO031
)0003"
)OOoUI
)OOoUll
lOObilo
)OOoSlI
)00060
)OOoOIl
)00bb7
lOOo71
)00700
)00703
lO0707
)00707
lO0710
)00721
)00725
)00731
)00131
l007140
)007143
)007147
lO0753
)00750
PNINT 203,IAGE,I,XL~~(1),N6T,NUT
203 fUNMAT(/20X,3HAGE,ll,3"NU.,Il,OHL~NG!H,~~.0,~H8UATND.,Io,liMUATE,
117 )
SET RtMAl~ING SUHSCRIPTS
"" NS)l::.S~Xll)+1
MTUR=MAI(I)+l
NCl=CLURAWNllHll
ADD ATTRl~Ulf~ UF FISH
II 'IU AGE ( "C l- , 1b T, 1AGt ) =II "'U A(iE. ( NC L, 18 T, 1A(, E) t P ~1UI. T
VNGAGE(NCI.,18T,31).V~OAGE(NCL,lBT,jl)tPMULT
~NUAGE.lI8T,lAGE.l=ENOAGE(IBT,1'Gt)+PMULT
tNUAGE.(lBT,31)=E.NOAG~(IHT,31)tPMUL!
VNULtNlNtl-,lbT,ILEN)=I/NQLEN(NCL,Ibt,lL~N)+PMUI.T
t~Ul-tNlI&T,lLEN):E.NOLtN(IBt,ILtN)+~MULT
IINUStXl~Cl-,lHT,N~X)=IINUStX(NCL,IbT,NSX)+PMULT
t~GS~X(IuT,NSX)=ENUSEXllbT,NSX)+~MuLT
X=P,'oIUL T*'" T(1 I
VLrlSAGE(",CL,llH,IAGEI=VLdSAGE(NCL.,IBT,UbEJ+ X
tLnSAG~lIHT,IAGE):ELbSAG~(IrlT,IAGEJ+X
VlI.lSSEX(I.CL,ltlT,N!iJl.l:VL,tlSS[)t(NCL,IlH,NSX)+ x
~LbSSEX(I&T,NSxl=E.L8SSEX(I~T,NSX)+X
H lN$X .. 2) 'io,57,~8
5a v~uL~NU(~CL,!~T,I~~N)ZI/NULtNU(NCL.,IBT,ILE.Nl+PMULT
tNUl-ENU(lHT,Il-~N)=t~UlENUlI8T,ILEN)+ PMULT
tNO~ATUllcT,MTU~l=tNUMATUlIBT,MTURJ+ PMULT
r..U TU cO
<;7 VNllLtN~I(NCL, IHT, lLEN):VNULENM(NCL, UH, ILEN) + PMuL T
tNULtNMlIBT,ILENJ=tNuLENMlIBT,lLEN)+ PI1ULT
V"'LJM~TM(NCL,18T,!"TURlllVNOMATM("ICL,lBT,MTUR)+ PMUI.T
tNuMAT~(I6T,MTURJ:tNUMATM(IdT,MTUR)+ PMULT
Gu TU /;>0
,b V~ULE~rl~CL.,lHT,lLEN)=VNULtNF(NCL,IBT,lL[N)+ PMULT
~NULlNr(I!:lT,lLlN)=tNlJLENF(18T,lLtN)+ PMULT
VNUMAH (,.;eL, IBT,MfURI=vNUMAH (NCL, IBI I~!TURJ+ PMULT
tNQMATFl!HT,MTUR):lNUMAfr(IBT,MTuR)+ PMULT
00 CONtiNUE
l,U T'J 20
1
W
....,
I
)007~0
)00757
)00700
)007t> I
)00702
)00763
)00707
)00771
)00772
)I,)077u
)00770
)00770
JulOOO
c
C
L
t-.'<D Ur 5TtH TU"
7" lSTTuT=O.
IlESTL!3~=O.
'+ TAR= 1
AVr..PPFS=O.
uu 115 1~I,NUISTNC
AVGPPE$=lvr..PPtS+(PPtS(l)·TIHtSU~lI)
II" CUNTINUE
AVr..PPES=AVGPPtS/~TSAMP
CALL ESTI (V~UAGt,tNUAGE)
• E~ T', '}:;:!:. S I A 1 H: ( ~ I )
l,U ,,_, 40
70 CALL E~TMAT (vNULEN,[NULEN)
GU Tu ~O
~01001
)01003
hi 1 O(i~
~Ql010
301012
30101~
3010lb
301017
301021
001022
00102<1
001025
301027
)01030
001052
001033
00103:'
001030
0010110
OOIOUI
)01()U3
0010lilo
OOIOUQ
0010';0
0010S3
oOIOSt>
0010';7
001102
00 II O~
001103
OOIIOS
001107
001 II I
001113
001115
001110
001121
001125
00 112~
001127
001DI
001153
001135
00 1111 0
o() II c2
DOily"
001 l"lb
OO:lft
,lOliO
77 CALL £~T~AT (VL8~Abt,E~85AGE)
uQ 78 1=1.10
tSTATT~(1)~ESTAT1R(1)/(AVGPPlS~1l~1.~9211)
AESTLMS=AEST~BS t ESTA1TR(1)
SD'~ST(1):SO¥EST(1)/(AVGPPtS·~)3."'Q?1l)
7/j CO,;Tl'iUE
(,0 Td 90
80 CALL ESTMAT IVNOLtNM,ENOLtNM)
G,l T0 q Q
81 CALL EST~AT IVNULEN.,E~OLENfl
GO TU q C
82 CALL E5T~~1 (VNUlE~0,E~alf~~J
GU Tli qt;
85 ~ALL EST~AT (VND~A1M,ENOMAT~)
GO TU 90
84 CALL E~TMAT (VhOWATF,E~O~Alf)
GO T,! '/0
8S CALL EbTMAI (VNO~EK,E~U~ATu)
(,0 Tu QO
80 CALL ~ST~AT (V~OS~X,E~OStX)
GO 10 '<0
87 CALL fSTMAT tVL8bStl,EL~SSE.)
OLl Bf 1=1,3
tSTArT~(J):ESI~TTR(I)/(AVGPPE5Iu~3,~~~~)
S0vEST(J);SDvEST(1)/(AVGPPEStw)~,~~?~l
88 I.()NT UIUE
90 PRI III T b 0 S , S T10/ L8 5, 11M EUE(; , 1 I '\ t I: ~I V , n, He , (P A(; tIll ( 1.1. , ~ TAB) , LLs: 1, :\ )
bOS fO~MAT (IHI,~4l,30"JAC~ MAC~EP' L ;AT~H Sl'T1~TICS/~lt,2IH~ASED G~
U.. Ao'IDI"l.$ Of ,>10,0,711 POUN\;Stl'JX,Il;I-IST",Al'J>i uU~ATION ,A~,~H THRc.l0
2GH ,eA8tt4~1,3A(0/)
lATTk=u
DO en 1=ldO
IhES1An"'( J)) Ii>, '13, 'H
ql lAll~=iATlHtl
L,A 11",(1/, 11,,)=;-\
i:. S T1v1;; E.) r rLl1 H.S 1 All ~ ( i )
IF(I.1AT1~) ~3,q3,~2
q2 ES1ATTH(JArTR)=E~TA'T~(J)
SDvEST(lA1TR):~OvfS1(1)
~T~~(jATI"')=dT~NIJ)
.. 11 Ii I I'd I A TT ~ ) :: '" I 1 ... I '; ( I )
93 CDrn 1Nuf
IF(lAT1R) Q7,97,Qu
qq DU Q~ 1=1,IAl 1 R
PHUP(I)=ESIAITk(r:/lST1GI
S[)YP"Of.> (1 l=S!lvt.S 1(1) ItS I Itll
o~ (;01,1 I'H,E:
P'?lN! Q'J~)I (,'<\)<,'"( .TAR),LJ"l1(",At'.1,(I..ATJ"'(l),f.STAl1~(I),S[)vf,)1(U,
1 Pf<QP(ll,SvV'p,;uPtI),bTw~(ll .... rl~lN(I)tl:l,PiTkl
C> 0 (,l ~ Ll f:I.~.\; t I,' en. I ',':1 t. 5 " pI Air I) I lOX, 1\",;, I r, '. ' 'h i,W, I U~ , q" ES r PH Tto, 1 0 ~ t ~ I" S TA" (.J
1A" 11 r 1? I. I I'i·., ,\ I.l i A'" 0:: t (0"'" u':t ~. 1~ , ~ ~ I ! .~ , Q'-: , Ae,l?' ). " 'hI!) tV J All U"I I q I( t 1 (1 lIP
2 ~ 0 P , ''';', 1<; '. , <; x, (J" '" ~ v[ Ali! J \ , 1(i I ,( , , (; t ' /0 [ U" q ~ , b ,,,! Il Ii 11'.; I (/ 1 !\ I f <' l) • 0 ,
.3 t?J,'i,f-ll.4/f2~,~I',~,~r,17.Q) )
If-(;;,]:,TT",'.3J) c.','1'I,(;r-,
Qb ":<'-\31);.1,
I
W
(I)
I
:>01202
)lJl~21
)01221
)v122c
)0122u
)012'43
)Ol~45
)otzu7
)v13tS,
001315
001j37
00lJ37
0011uQ
0013u2
P r< 1 ;~ T bOb I ES r ~, T 1~ (3 1 ) , 5V VE. S1 ( 3 1) , ~ ~ uP ( 3 1 ) , Su vp ~ Ll P ( 31 ) , H f WN ( it ) ,
1 wlTH!N(jl)
~O~ FORMAT (/~X,SHfOTAl,F18tO,t20,~,rl't4,t20.~,5.,2t17.q)
ql ESTTdT;O.
,,, TA ~='\j r Ab • 1
~o lU (7b,7b,17,eO,81,82f85,Ha,8~,rlb,87,~8),NTAB
q d ~U1-1 RflU: SUH RtAL I 5UMEST
STRRTI0 =STR~8S/~TRtST
P~l~T b07, STRLHS,TIMEdEG,TIMElND,¥EAR,NDISTNC,SUM~lAL,BTSAMP,
lSU~EST,SU~KTIU,ND~Aw~,STKRTIU,STG2,AV~PPtS,NFISH,X~STLBS,T~TI~Df
2xc.STNOS
b07 FORMAT (!Hl,~3X,~2H J MACK CATCH STATISTICS SUMMA~Y/41x,21H~AStD U
IN LAND!NGS Uf ,Fl0.v,7N PUUNDS/JbX,18HSTwATUM OURATluN ,A8,QH lMR
2JU~H ,2Adll~x,5aHNUMdER OF DISTINCT ~OAT~OAOS DRAWN,I1S,bx,38HSUM
3UF ACTUAL LBS O~ SAMPLED aOATLOAUS,F17.01IiX,UjHNUMBER OF FIRST-ST
~AGt UNiTS (~TLUALS) ORAw~,Fb.O,bX,~2HSUM DF ~BS ESTIMATED FOR SAMP
5LEO bOArLUADs,f13,0//~X,~UHNUM~Ek UF StCuNU·ST~Gt UNITS (2~OG CLuS
bT[RS),11x,ulHSAMPLED BOATLUAU RATIU (ACTUAL/tSTJMATEDl,F1U.5/13X,
7 27HDRAWN (ALL 1ST-SlAGE U~ITSJ,fl~,OlbOX,jbMSTRATUMRATLO (ACTUAL
8 L8S I fST l~S),~14.~/SX,qUHNUMBtROF 2-STAGt uNITS DRAWN PEk 1.51
9 (j d \t IT, F ~ • 0 I " Q X, 4 U ~1 AVE~ AGt. OF , (bT • CTUALL B5 1ST ~ ACT UA L. L 8 S ) I I
A 7bX,?hH(~T EST ~BS/S1R lST LBS) ),Flj.5/5.,i8~NUMdER OF INDIVIOuA
b~ fISH (ALL SELU~D~/13X,12HSTA~E U~lTS),18X,fl1.0,bX, 44HiUM QF ~
Ctl~Hl eSTIMATES P~t Fl~AL ADJUSTMtNT,Fll,OII~X,!~HT01AL ~EIGHT o~
OI~OIvIUUAL FIS~ (GRAMSJ,Fl0.1,bX,3QHSUM Of NUMBERS ESTIMATEi PRE ~
E1NAL ADJ.,Flo.0//QX,108H*** SUMS AND RATIOS ARt 84~Et> UN NUMbER Jf
F FIRST-S1AGE SAMPLE UNITS RA1Ht~ THAN NUMB£R Of ~ISTINCT BOA1LUADS
Gl
~RINT btO, (1,~~UAT(1),NUATE(I),TIM~SOk(I),PPES(I),1=1,~UI5TNC)
010 FORMAT (J'~O~,lbH BUAT S'ATISTICSI11~X,11H6UAT NU MBER,7X,aHDATE,
1 SX,11 t iT1MES ORA~N,"X,11HPP~S FACTORII(22X,2110,115,F10,O,F18.5)
GO Tu '3
10') STOP
E ~'l/ 0
I
w
\0
I
SU~RUurlNE t5Tl (V,E)
OOOO~5 COM~ON /01 ST~CL,ND15TNC,CLO~(~O),TIHESD~(SO),STGI,8r~~(Jl),
I ~lTNIN(il),EST(11),&D~ES'(JI),SM.LLll(50),tMl(SO),ST~l,NTA~
QOOOO~ KtAL M~C~T,MPCSTR
000005 DI~tNS10N MPC~T(50,31),~PCSlk(jll,vI4,50,31),t(5U,JI),VA~EST(31),
l~lFAC(ll )
000005
000000
000007
000010
0000 II
OOOOU
0000\7
000021
000023
000025
000030
000033
OOOOue
0000114
OOOOllS
OOOOuo
0000(17
000050
000051
000052
000053
000055
000001
000iJt.>2
000001.l
OOOOob
OOOUt>7
000070
000102
OOOIOU
000100
000111
000112
00011~
000 II b
000121
000121.1
000 I "',
00012b
00013:;
c
C CUHPU1EO QNLY ONC~ FUN STRATUM, Fl~ST SUBROUTI~E tALL
c
5u ... ·q;u.
5U"'P:O,
N~::O
~O to I~T;I,~DlSl~C
U:'lH£SO~(I~T)
~UMP:SV~P + SMALLZI(1~T).~A/~MJiJB1)
IF(XA.I,) 10,10,5
~ I,,\>;:; "'" t I
SUM~!:SU~Ml t EMl(I~T)
SUMD~;S~~DA • _a_I,
10 CONT!t.IJE
c
C • Ll LLl.lw I ,(, I S E5 r !;-; A Tt A'" I) • Ai/I A'I C~. C('; '" PUI ATIIJ N
C
t.",'RY ESPIAl
(){J 1'> IATf~:I,)1
MPCSTfdIATTR)::O,
ts'<lAllRl~O,
SD"'f.STll.~rr,;();v,
tnl'l"'lIATH1)~O.
"ITHIN(IAT1R)=v,
"'lfAC(!ATTH)~O.
VA"E.STl!ATTR):v,
01) \,1 l£lT:l,50
~PC8T(Iol,IATTR)=O.
1" C(;NT!r-;UE
15 C')',TPlvF.
C ESTIMATt::S
DU ~l) lATH<:ldl
DO ?o I~T¥l,NDlST"'C
MPC f.\ ( ( I BT, I AIT >l):; E ( 1t; " 1ATTH) Ie LlJIi ( un)
MPCSr~(I'TTR): ~~CSTRllATTR).MPCtiT(IbT,IATrR)*TIMESD~(I~T)
20 CO';T INlJE
MPCSTk(tATrRl~MPLSTHlIAT1R)/S1Gl
EST(IATli/l:;~PCST~(I'TTM)*6TRCL
C VARIANCl N~T COMPvT~(' ~~~ TA8LE ~ • NUS, gy ~ATuqlT' OF st.X UNKNO"N
IF(ESllIA1TR» SV,~n,?4
24 l~(~TAa·q) 2~,~0,?~
2S vG 110 19i;II~DISI~C
IF(TJ~ESYR(I~TJ-I.) i5,3~,28
C "'lTHIN.dnAT~OAO VAA, C~H"UNtNT
21;; NCLi)r<~(\.uR(l~T)
XA:O.
LJlJ }v NCL.= 1, /,(LOR
.A=X~tV(~CL.J~1/16rrk)**~
30 eL.", 1 i"'LJt
I
-l'-
o
I
\)001140
OOvltJb
000l~c
'J00101
'JQtllb':)
000170
OOO~Ol
OOOcO~
() 0'0 cO 5
000212
OOOC?lb
000,20
000221
00022~
000232
000,30
OOO~3b
AA=XA.CLOk(I~r)*~PCRT(IaT,lATTk)**2
XA:XA/(CLU~(lBT)·t)
., 1 r H I ~~ ( 1ATTR) : nIT H 1 \J ( I A TTR) .. XA• ( 1• ( 1 I CLD~ ( 1BT) ) )
~lFAC(IATT~);~IFAC(IkTT~)+XA·SMALLZI(IdT)ltMl(lBl)
C BtT~~tN.BUATLUAUS vAR. COMPUN~NT
r" CL=CLlH< ( I b T)
3S bT~N(IATT~):~T~N(lATT~}.(TIMESDR(l~T)* (MPCBT(lBT,lATTR)-
1 MPCST~(IATT~»)*'2)
4 U (; Ut J TI ~ II E
IF(N~) 4~,'J~,~2
~2 ~lT~IN(IATrR):~IT~I~(IATTR)/(STG1·1).wIFAC(IATT~)
4~ bT~~(IATT~):oT~N(IATT~}/(STG1.1.)
~ITNIN(IATTR)=~lTHIN(IATrR)*ST~Cl**2
dl~N(IAT1R)=tiT~N(IATTR)*STRC~**2
VA j.< EST ( I ArT R ) =(8 r ~ N ( I ATTR ) +~ 1TH I I~ ( I Ii. r TR) ) 1ST (; 1
S~vEST{IA1TR):SQ~f(VAQEST(IATTR»)
CJ 0 C(l h TI r~ U t
!"(Elvk~
Et'li\)
I
+:--
~
I
Appendix II
OOOv03
OOOOOi
OOOuo~
000011
000015
00001i,l
000011
OOOOU
00002"
OOOU2b
00003')
000032
000033
00003"
000035
000030
000037
OOOOLIO
OOOulil
000\lLl2
0000(13
OOOO'j<l
00005L1
OOO',>? 7
000011
000071
000101
000101
00010~
000105
000100
000107
000111
000127
000127
000131
000133
000135
00013tl
000111(l
000141
000140
OOOlu?
0001S7
000105
OOOI!>':>
OOOIIJt.
000173
')00'73
000200
OOOtOv
P~U(;I<AI1 J"l~ (l~PUT,(JI.JTPUT,TAPt5::INPUl)
UIMENSIOh TITL~(8),~YEANlIO),.T(10,500),XU(10,500),XMIIO,500),
1 l(F(10,5001
(OM~u~ /1/ Tl'~E,NrEA~,~TA&
1<[.\0 100, SOPT
( SuPT LESS THA" ut< F"I.iUAL TU Hi<lJ (i.,,, DlA.,K), I)W TAdLE ~OR lDlAL UNL.¥ ..
C NO SUBDl~ISI0N BY SEX. VANJABLE RtAD UNLY ONCE.
00 5 1:CJO,';i0\l
[)U 3 J=I,\u
Xf(J,I)=0.
":U(J,Il=u.
AMIJ,IJ=O.
Xf(J,I)=O.
j CONTllw!:
5 CONTlNUf
~SAMP=O
NS1FISI"I::I)
STf.lSUM:O.
SA>\Sv~;:O.
$U~l"';:O •
:)U~L:O.
SU"'L~:O.
SU,"lL :if); (\ •
SJ!'1"'5Q=O
~t:AD 101, (TlTU(Ild::l,8)
101 FO~~AT (~AIO)
IF'(EOF,S) 50,10
Iv ~EAD Ivj. \,YE~~(I),I=l,IO)
IOU FO~MAT (lOr")
15 HEAv lv2,NvAT~,SA~wT
102 FOk~AT (v:J.,I&,IUX,FU,O)
IF (hiDA lE·Q9QQQ'n 10,:HI, ~u
1tl '-iF 1 SI"I: ,)
~UllI NO:: 0
NSf,4P::'JSA""~ 1
SAMSUM:S~~3U~+SANnl
16 NEAv I03,~T,L~N,~Sx,IAG~,IFLAG
103 FUR~AT (~I,Fj.O,13,rl,lx,I~,~~K,11)
DO 17 J::Oltlv
IF(IAGE.NvEA~(J)) 17,20,\1
1 7 1';'.l~,T INUE
J=lO
20 NA::.!
NSx:r~SH 1
XT(NA,LFNJ:Xl(NA,LEN) t I.
IFISQPT J 28,28,21
21 GU TU (22,211,2b,2100I,NSX
2\00 P~lNi 104, ~Sx
lO~ FOA~4T (/1 4M SEx,13,~h */lSH (4~O INC~UO~D IN TuTll 'ABLE ONLY
GO TO 2fl
2(. xeJ ( " A, LEt, ) ~ :J. \.; ( :. l>. I LI:. t, ) ~ 1.
Gel T0 ~~
2u XM(NA,LEN);X4(NA,ll~)+I.
(.,f I 1 J c?b
2b Xr(~A,LEN);X~(NA,LEN) t 1.
I
....
N
I
000205
000207
000211
000212
000215
000217
000220
000C2e?
0002'4
\l0022b
000230
000231
0002H
000c!3'.i
000235
00023/:>
0002110
000242
0002114
00025'1
00025b
000257
000201
000202
000204
000207
00Ll271
0000172
OOOla2
000107
000112
000123
OOO~'~
oool/:>}
0003t>3
000304
000}00
28 JlLt:.N=l.Et--I
::l\H'1 iIID:SU"" I NO+ ~ r
NFlSH=~.rlStHI
v=ALLl r- l " r )
XZAl..l'G CALEI'<)
SUML=SU~'L+ll
SU"'''=SuMw+y
S\J.ML. .. =liUML ... +ll* V
~UMLSQ=SUMLS~+X**2
Slll"WSQ:SJ"'''Si.I + v**2
i~(IFLAG) lo,I~,40
lIv NSTFISH=NSTFISH+~FlS~
STRSU~:STRSUM+SUMIND
l>U TU I">
H 1IIT/lB=1
CAL.L AUOEMlJ"lXT)
IHS:JPTl 1,I,3~
~.) "rA8="lTA!;+1
GO TJ CI,3i,~7,3q,I),"lTA8
j'j CAL.L AUOE"'U~ (XJ)
lj(J TJ )3
37 CALL /lUOtMuP (XM)
(i0 TO ~3
39 CALL ADDtMUP (AFl
AVGSAM:SAM$uM/"lSAMP
AVGIND=STRSUM/NSIFISH
X="STFlSH
~=CX*SU~L~ • SU0L*5UM~l/lX*SUMLSQ • SU""L**2)
A=EXP C(SU~W -SuMl*Bl/X)
AVGNUM=FLO,TlN5TflSM)/NSAMP
PRI'JT 11Ll,(fITL.(Il.I=1,8)
liD FORMAT CIHI,llqCIH*)1137X,3QHW~IGHT.LENG1H CURV~ AND STRATUM SUMMA
lRVI120X,8AI011119CIH*»
P~INT 120,NSA~P,NST.lSH,~AMSUM,SI~SliH,AVGSAM,AVGIND,AVGNUM,A,8,
I~UM~,SUHL,5UML~,SUH~SQ,SUMLSW
1~0 FURMAT (111~ux,7riSAMPLfS,~a,11HINDlvIOUALSI120X,12HTJTAL ~UM~ER,lq
Ix,I~,lax,I51120x,I~HSUM OF wEl~HTS,13X,~8.0,07a,F8.01120X,1"H.vER.
2~l wEIGHr,1~.,F6.0,U8x,F7.0112ux,lIqHAV£RAGE NUMBER OF INDIVIUUAL F
315H PE~ SAMPLE,.ti.11112011,3QHwEIGHT-LENGTH CURvE PARAMETERS w;,
QFq.o,bH * L**,.Q.bI120x,lSHSUM Of LNcwEIGHT);,Flj.~1120X,lBHSUM JF
5 LNCLE~~IH):,F13.bI120X,2qHSuH O. LN(wEIGHT)*LNCLENGTH)=,FI1.&1120
bA,~lrlSUM uF L~CwEIGHT)**~;,Flj.blliOX,~IHSUM OF LNCLENGTH),*2:,
7F13.b)
ljU lU 1
,u STuP
tNU
I
.,.
W
I
.,
I
C\)
0
I
---J
---J
+- 00U0030
0
~ 000003
~ 000003(")
000003
000003
000005
OOOOOb
000010
0000 II
00ODI2
000013
00001'1
0000Ib
000017
000020
000021
000022
000021.1
000030
OOOOH
000031.1
000037
00001.12
OOOOIJIJ
0000l/7
000052
00005l/
0000S5
00005T
000061
OOOOblJ
000072
000070
000100
000102
000104
000100
000127
000127
000132
000131.1
0001")5
0001~~
0001110
OOOi12
0\1,1212
000213
5UU~OU1[NE ~DDl~UP (x)
U[MENSID~ .(10,5001,HTUT(500),CTUT(10).xBAR(101,bDlV(10),NY~tlU),
1 HEAD( 'I I
DI MENS ILl I, I I TL t.( d I
CUMMUN III TITLE,N'R,NTAb
WATA HEAD Illrl IOT~L,7HUN~~U~~'OH MALES,7HFEMAllSI
UO '5 [:Qo,'.500
HTUT(!):O,
5 CONTlr-;Uf:
un 7 I: 1 , 10
CTOT(IJ:0,
... SAR(I):u,
SOEV([):O,
7 C;ONTINUE
XBARTOT=O,
j(TlIT:O,
DO lSI ='I I), SO 0
XLEN:I
DU II J=lrlO
xX:}((J,l1
RTOT(!J:RTQT(IJ+XX
CTuT(JJ=CTOT(J)+xx
XBAR(J):XBAR(JJ+ XX*XLt~
5DEYlJI=SDEVIJI+ (xx*(xLEN**21)
11 C(JII;TINUE
XTOT:XTOT+RTQTII)
X6AHTOT=XBARTUT + RTuT([ltXLE~
13 C(!r><TPiUE
UO 1'1 J=ltlO
t::NJA¥:C TUT (J)
IF(E~HY''I,) IY,\7,\5
IS X8~K(J)=xBAR(J)IENJAY
50~V(JJ= ABS(SDE~(JJ/ENJAV - XbAR(Jl**21 *ENJ~Y I tENJAY.l.1
SUtV(J)=Sw~T(SDEv(JI)
(;0 T~J 19
17 SDEVeJJ=O,
19 CONTINUE
XBART01=X~~RTUl/XTOT
PRINT 100, (lITLE(IJ,I=I,e),ME~DINT4b),(NY~(1),I=I,101
100 HJjo("'~T (!r-<ldl'lClH*)I/ 1.j"'.l,20/'l~E... GTH .. AGt FICEQUENCY/120x:,8AI0/Sb X ,
IAI01114,!1911H.)IIIIX,lHt,90x,IH*/11.,IH*,~3X,10MV£AR CLASS,43x,
2 IH./3x,oHlENG1H,2x,lH*,'1ox,IH.,~x,5HTOTAL/I1X,1~·,10('1,0X,lH./)
1)0 30 lr;90,500
l~(RIOT(I)l 30,30,2~
2':) PRINT 101, I, (X(J,lI,J=ldO),kTUl«()
10\ FOR~AT (17.,5~,10Fq,O,Flu.OI
30 C.Or><T!NJi:
P~lNT 102, (~TUT(JJ,lsl,lOJ,X1JT,(X~AK(J),J=I,10),)(UARTOT,
IISVEv(Jl,J:l,lOJ
102 fORMAl (/11'1(IH*JIIl/X,'j"lTIJTAL,IlX,IUF'I,O,F14.011IX,11MMlAN LENGTH,
1 lUFQ.O,fI4.0112x,9HST0 ERRUN,IX,IOFV.l)
NE. TUR~,
E.ND
I
""
""I
